Abstract-Microfinance in China has entered the phase of rapid development and it has become one of the most important businesses in commercial banks. According to the principals of low carbon economy and the characteristics of farmer microfinance of Chinese commercial bank, this paper designed the performance evaluation system and evaluated the performance of small and micro businesses microfinance. In combination with the AHP and fuzzy comprehensive evaluation method, this paper analyzed the performance of microfinance of Harbin Bank and got a better evaluation results.
After the commercialization of Chinese microfinance in 2005, microfinance entered a high-speed development stage. The large-scale commercial banks tend to offer loans to large enterprises who have good credit and complete accounting records and they are not willing to offer loans to small and micro businesses who have incomplete accounting records and poor credit. Although the amount small and micro businesses need is small, the number of these businesses is very large and the market prospect is enormous. Now, Microfinance is regarded as an opportunity to expand by small and medium-sized banks.
Many performance evaluation systems can be used to evaluate banks' performance, such as "CAMEL" rating system, the standard & poor's bank rating system, EVA and BSC. Gao Li, Fan Weidong [1] designed a performance evaluation system based on EVA to evaluate the performance of Chinese banks and found that listed banks were better than non-listed banks. Li Jianjun [2] evaluated the performance of top 85 banks in the world from scale, operating performance, security and development and found that improvement of operating performance, security and development can enhance Chinese banks' competitiveness. Stan, Tom [3] pointed out that BSC can improve financial performance and the performance of BSC is much better than traditional performance model. Yang Xuefeng [4] hold the view that commercial banks should design performance evaluation model based on BSC and KPI should be designed based on strategy from BSC's four dimensions. Liu Lei [5] thought that BSC can help small and medium-size banks break development bottleneck and build a management system which is designed based on bank's individual situation. Zhang Lijing [6] designed a performance evaluation system based on BSC and used it to evaluate the performance of a commercial bank in Hebei province. Prasad, Reddy, Cha [7] used "CAMEL" to evaluate the performance of India's public banks. Wang Zheng, Wang Hao [8] pointed out that although BSC introduced nonfinancial indicators, these indicators did not reflect the shareholder value maximization. Therefore EVA should be used in BSC to compensate for its insufficiency.
This paper establishes a four dimension performance evaluation system for microfinance of commercial bank, and Fuzzy mathematics and AHP are used in the empirical analysis of performance of commercial bank microfinance to get a better evaluation results.
II. PERFORMANCE EVALUATION SYSTEM FOR MICROFINANCE
This paper evaluates the performance of microfinance of commercial bank from four dimensions which are finance, customers, internal process, learning and growth. " Table 1 " is the performance evaluation system.
III. COMPREHENSIVE EVALUATION MODEL BASED ON THE COMBINATION OF FUZZY MATHEMATICS AND AHP

A. AHP is used to determine the indicator weight
To determine indicator weight, we issue questionnaires to experts. Experts establish the judgment matrix by comparing every level's indicator. After that, we calculate the indicator weight according to the theory of AHP.
We use comparison rating scale method to establish the judgment matrix. This method uses the ratio of the degree of importance of two factors to show the relative materiality (expressed by number of 1-9).
The score which a factor responses in the feature vector is the single ranking value of the importance to the upper level. To conduct the consistency check of the single ranking, the consistency indicator CI need to be calculated. In this formula, n is the number of matrix dimensions, max λ is the maximum characteristic root. If the random consistency CR<0.10, it means that the result of the level single ranking meets the consistency. If not, the judgment matrix should be adjusted. Percentage of revenue in total revenue x7 Importance of microfinance x 8 Growth rate of loan x 9 Loan concentration x10 Profitability Return on total assets of microfinance x11 Return on equity of microfinance x 12 Net interest rate x13 Products utilization rate x40
The ranking value of the relative importance of all factors to the top level is called the top level ranking. To calculate it, the calculation should be conducted level by level. For example, if the upper level has m factors which are b 1 , b 2 , …, b m , weights are w 1 , w 2 , …, w m , and the lower level has n factors and their single ranking weights to b j are c 1j , c 2j , …, c nj , the importance to the upper level can be calculated by weighting.
B. Fuzzy comprehensive evaluation model
Fuzzy comprehensive evaluation model combines the AHP and fuzzy calculation. It uses AHP to determine the weight of each dimension and indicator of the performance evaluation system of microfinance, and the fuzzy calculation to determine the degree of membership, and at last, evaluates the performance of microfinance of commercial bank.
Step 1: Establish the comment set We assume that U = ｛u 1 , u 2 , u 3 , …, u n ｝ is the set of n elements of describing the evaluated object (indicators). G = ｛g 1 , g 2 , g 3 , …, g m ｝is the set of m judgments of describing the status of each element.
Comment set G is the set of possible results that given by the appraiser. G j is evaluation result, m is the number of total possible evaluation results. Usually the comment set is divided into 3 to 5 levels.
Step 2: Determine the degree of membership First level fuzzy comprehensive evaluation is to evaluate indicators of one dimension.
Step 3: First level fuzzy comprehensive evaluation The comment set of the first level fuzzy comprehensive evaluation of dimension is:
At the same time, the comment sets of the first level fuzzy comprehensive evaluation of other dimensions should be calculated.
Step 4: Second level fuzzy comprehensive evaluation Second level fuzzy comprehensive evaluation is calculated based on the results of first level fuzzy comprehensive evaluation results. We can use following equation to get the result. According to the maximum membership principle, the evaluation result which has the maximum numerical value is the final evaluation result of the company.
IV. EMPIRICAL RESULTS OF THE PERFORMANCE EVALUATION
We use the AHP to calculate the weight of indicators of the performance evaluation system of farmer microfinance. We use the data from HARBIN Bank as the analytical samples, and evaluate the performance of microfinance.
A. Determine the comment set
We set five evaluation results which are: "excellent," "very good," "good," "general," "poor." The comment set is: M = ｛m 1 , m 2 , m 3 , m 4 , m 5 ｝ = ｛excellent, very good, good, general, poor｝ Four dimensions which affect the performance evaluation of microfinance are: "finance," "customer," "internal process," "learning and growth." Therefore, the factor set is: V = ｛v 1 , v 2 , v 3 , v 4 ｝ = ｛finance, customer, internal process, learning and growth｝.
B. Empirical results
When calculating the degree of membership, the actual value of each indicator of the two branches will compare with the standard value which has five levels. We use their relative distance and the membership function to determine the degree of membership. According to the data of Harbin Bank from 2013, the degree of membership of each indicator is in " Table II ."
According to the above results, the second level fuzzy comprehensive evaluation is shown in " According to the calculation results, we can get the degree of membership of the second level of fuzzy comprehensive evaluation. In combination with the comment set M = ｛excellent, very good, good, general, poor｝, the possibility of "good."
V. CONCLUSIONS This paper established the performance evaluation system of microfinance of commercial bank. In combination with the AHP and fuzzy comprehensive evaluation method, we analyzed the performance of microfinance Harbin Bank and got the conclusions. The performance of microfinance in 2013 is "good."
